Theophylline is widely used in the treatment of patients with obstructive airway diseases. It is well known that theophylline has a narrow therapeutic range being a plasma concentration of 10-20 mg/ml 1, 2) and is extensively metabolized in humans. 3, 4) Many articles have been published on the drug interactions of theophylline with other coadministered drugs mediated by cytochrome P450 (CYP) 1A2, which is the major metabolizing enzyme for theophylline. [5] [6] [7] [8] [9] [10] [11] [12] For example, it is well known that histamine H 2 -antagonist cimetidine and quinolone antimicrobial agent enoxacin cause the risk of the development of serious side effects by inhibiting CYP1A2-mediated theophylline metabolism in the liver. 7, 9, 13, 14) The antivirus agent aciclovir, which has potent inhibitory activity against herpes simplex virus and varicella zoster virus, [15] [16] [17] is known to be mainly eliminated from the kidney. 18, 19) Drug interaction between aciclovir and concomitantly administered drugs, such as cimetidine, probenecid and mycophenolate that are primarily excreted into the urine has been reported. [20] [21] [22] However, there is an interesting clinical report indicating that total body clearance of theophylline is decreased by multiple oral administrations of aciclovir (800 mg five times daily for two consecutive days) in healthy volunteers, 23) although theophylline is extensively metabolized in the liver. They proposed that the mechanism responsible for the decreases in theophylline clearance by coadministration of aciclovir might be due to inhibition of CYP1A2-mediated theophylline metabolism. However, the effect of aciclovir on the activity and expression of CYP1A2 remains unclear.
Theophylline is widely used in the treatment of patients with obstructive airway diseases. It is well known that theophylline has a narrow therapeutic range being a plasma concentration of 10-20 mg/ml 1, 2) and is extensively metabolized in humans. 3, 4) Many articles have been published on the drug interactions of theophylline with other coadministered drugs mediated by cytochrome P450 (CYP) 1A2, which is the major metabolizing enzyme for theophylline. [5] [6] [7] [8] [9] [10] [11] [12] For example, it is well known that histamine H 2 -antagonist cimetidine and quinolone antimicrobial agent enoxacin cause the risk of the development of serious side effects by inhibiting CYP1A2-mediated theophylline metabolism in the liver. 7, 9, 13, 14) The antivirus agent aciclovir, which has potent inhibitory activity against herpes simplex virus and varicella zoster virus, [15] [16] [17] is known to be mainly eliminated from the kidney. 18, 19) Drug interaction between aciclovir and concomitantly administered drugs, such as cimetidine, probenecid and mycophenolate that are primarily excreted into the urine has been reported. [20] [21] [22] However, there is an interesting clinical report indicating that total body clearance of theophylline is decreased by multiple oral administrations of aciclovir (800 mg five times daily for two consecutive days) in healthy volunteers, 23) although theophylline is extensively metabolized in the liver. They proposed that the mechanism responsible for the decreases in theophylline clearance by coadministration of aciclovir might be due to inhibition of CYP1A2-mediated theophylline metabolism. However, the effect of aciclovir on the activity and expression of CYP1A2 remains unclear.
We have previously reported that rats are a useful animal model for predicting drug interaction between theophylline and other drugs in humans. [24] [25] [26] [27] [28] [29] The aim of the present study was to investigate the effect of aciclovir on the pharmacokinetics and metabolism of theophylline, and on the activity and expression of hepatic CYP1A2 in rats. To further clarify whether aciclovir has an inhibitory effect against hepatic CYP1A2, we also investigated the effect of aciclovir on the pharmacokinetics of the xanthine derivative 1-methyl-3-propylxanthine, which is almost completely metabolized by CYP1A2 in rats. reagents are commercially available and were of analytical grade. All reagents were used without further purification. Theophylline, 1-methyl-3-propylxanthine and aciclovir were dissolved in saline. Animals Eight-to-ten-week-old male Wistar rats (270 to 300 g) were obtained from Japan SLC (Hamamatsu, Japan). The rats were housed under controlled environmental conditions (temperature of 24-25°C and humidity of 55Ϯ5%) with a commercial food diet and water freely available to animals. All animal experiments were carried out in accordance with the guidelines in Faculty of Pharmacy, Meijo University and Aichi Medical University School of Medicine for the care and use of laboratory animals.
Lack of Effect of Aciclovir on Metabolism of Theophylline and Expression of Hepatic Cytochrome P450 1A2 in Rats
Pharmacokinetic Study One day before the start of the experiments, rats were anesthetized with an intraperitoneal administration of sodium pentobarbital (25 mg/kg of body weight), and the right jugular vein was cannulated with polyethylene tubes for drug administration and blood collection. The rats received two different dosages of aciclovir; and control rats received an equivalent volume of saline in place of aciclovir. In the first study, the rats received simultaneously intravenous injection of theophylline (10 mg/kg) and aciclovir (50 mg/kg). In the second study, the rats received multiple intraperitoneal injections of aciclovir (25 mg/kg) twice daily (9:30 a.m. and 9:30 p.m.) for 3 d and on day 4, theophylline (10 mg/kg) was injected intravenously 60 min after intraperitoneal injection of aciclovir (25 mg/kg) in the morning (9:30 a.m.). After intravenous injection of theophylline, rats were housed in metabolic cages, and urine was collected for 24 h. Blood samples were collected at designated intervals of 5, 10, 20, 30, 45, 60, 90, 120, 180 and 240 min after injection of theophylline.
To further investigate the effect of aciclovir on the metabolism of theophylline, we used a model compound, 1-methyl-3-propylxanthine, which is mainly metabolized by CYP1A2 in the liver. 29, 30) 1-Methyl-3-propylxanthine (2.5 mg/kg) was coadministered intravenously with aciclovir (50 mg/kg). Blood samples (about 0.2 ml) were collected at 5, 10, 20, 30, 45, 60, 90, 120 and 180 min after injection of drugs.
In a preliminary experiment, to measure the glomerular filtration rate (GFR) in rats pretreated with the multiple intraperitoneal injections of aciclovir, rats were cannulated with polyethylene tubes in the right jugular vein for drug administration, the left jugular artery for blood collection, the femoral vein for drug infusion, and the urinary bladder for urine collection. The rats received a bolus intravenous injection of inulin in a loading dose of 30 mg/kg followed by constant rate infusion (PHD 2000 infusion pump, Harvard, South Natick, Mass) of a 4% mannitol solution delivering dose of 15 mg/h at a rate of 6 ml/h until the end of the experiment. After 60-min infusion, bile and urine were collected in preweighed tubes at 20-min intervals for 60 min throughout the experiment. Blood samples were taken at the midpoint of the bile and urine collection periods.
Plasma samples were immediately obtained by centrifugation of the blood samples at 4000ϫg for 10 min at 4°C. The volume of urine samples was measured gravimetrically, with specific gravity assumed to be 1.0. Plasma and urine samples were stored at Ϫ30°C until analysis.
Hepatic Microsome Preparation for Enzyme Activity Assay and Western Blot Livers were obtained from rats receiving intraperitoneal injections of aciclovir (25 mg/kg) twice daily for 3 d and who were anesthetized with sodium pentobarbital (25 mg/kg) 1 h after final administration of aciclovir or saline on the day of experiment. Then, the liver was excised after the perfusion of 150 ml ice-cold saline to remove most of blood. The microsomes were prepared according to prior published methods 32) with some modifications. Briefly, liver (approximately 3 g) was homogenized at 4°C with a Teflon homogenizer (10 strokes up and down) using a buffer solution consisting of 250 mM sucrose, 50 mM TrisHCl (pH 7.6), 5 mM MgCl 2 and 10 mM KCl. The homogenate was centrifuged at 9000ϫg for 25 min, at 4°C. The supernatant was further centrifuged at 105000ϫg for 60 min at 4°C to obtain the microsomal fraction. The pellet obtained was resuspened in the buffer solution, and centrifuged at 105000ϫg for 60 min at 4°C. The protein concentration of the microsomal fraction was measured by Bio-Rad Protein Assay (Bio-Rad Laboratories, Richmond, CA, U.S.A.) using bovine serum albumin (Sigma Chemical Company) as a standard. The microsomal fraction was kept at Ϫ80°C until analysis of enzyme activity and Western blot.
7-Ethoxyresorufin Dealkylation Activity
The activity of CYP1A2 in hepatic microsomes was assessed as the formation of resorufin from 7-ethoxyresorufin based on the method reported previously. 33) Briefly, a volume of 1.7 ml of 50 mM phosphate-buffered incubation medium (pH 7.4) containing 3.3 mM MgCl 2 , 1.3 mM b-NADP ϩ , 3.3 mM glucose-6-phosphate, 0.4 U/ml glucose-6-phosphate dehydrogenase (final concentration of reaction mixture, respectively) and 200 ml of the obtained microsomal protein (about 3.0 mg protein/ml) was placed in a sample tube and preincubated for 1.5 min at 37°C. The reaction was initiated by addition of 100 ml of 7-ethoxyresorufin (100 mM) as a substrate. After incubation for 0.5, 1 or 3 min at 37°C, the reaction was terminated by adding 4 ml of ice-cold acetonitrile. The samples were vortexed for 30 s and were centrifuged at 11000ϫg for 10 min. The supernatant was used for measurement with a spectrofluorophotometer (FP-777, JASCO, Japan) set at 550 nm (excitation) and 586 nm (emission). Standard curves for resorufin (20 to 600 ng/ml) were shown to be linear.
Western Blot Analysis for CYP1A2 Western blot analysis for CYP1A2 was performed according to the methods described previously. [34] [35] [36] Briefly, the microsomal protein (1 mg) was separated by electrophoresis on 10% polyacrylamide gel containing 0.1% sodium dodecyl sulfate (SDS) and transferred to a polyvinylidene difluoride (PVDF) membrane (Millipore Company, Bedford, MA, U.S.A.). The membrane was blocked in phosphate-buffered saline (PBS) containing 0.1% Tween 20 and 4% nonfat dry milk, and detected by goat polyclonal antibody to rat CYP1A2 (Daiichi Pure Chemicals). Immune complexes were visualized using horseradish peroxidase-labeled secondary antibody, anti-goat IgG (Sigma Chemicals), with ECL Western blot detection reagents (Amersham Biosciences, Piscataway, NJ, U.S.A.).
To quantify the relative levels of CYP1A2 in each gel, the intensity of the stained bands was measured by the NIH image program (Bethesda, MD, U.S.A.). The levels were expressed as 100% of that of the control rats.
Drug Analysis Concentrations of theophylline in plasma and urine, and its metabolites (1-methyluric acid and 1,3-dimethyluric acid) in urine were determined by HPLC. The ap-paratus was Shimadzu LC-10A system (Kyoto, Japan) equipped with a UV spectrophotometric detector (SPD-10 AV) consisting of an LC-10A liquid pump and an SIL-6A autoinjector. The conditions and parameters for determination of plasma theophylline concentration were according to the method described previously with some modification. 37) Briefly, 350 ml of methanol containing enprofylline (0.5 mg/ml) as an internal standard was added to 50 ml of plasma sample and mixed. After centrifugation at 6000ϫg for 10 min, 300 ml of supernatant was evaporated to dryness under an N 2 gas stream at 50°C. The residue obtained was dissolved in 250 ml of the mobile phase, and injected to HPLC (150 ml). The UV detector was set at 274 nm, and the column (Cosmosil 5C18-MS-II 4.6 mm i.d.ϫ150 mm, Nacalai Tesque, Kyoto, Japan) was heated at 40°C. The mobile phase was a mixture of 30 mM KH 2 PO 4 buffer (pH 4.0) and methanol (88 : 12 [vol/vol]), and the flow rate was 1.2 ml/min.
For analysis of theophylline, 1-methyluric acid and 1,3-dimethyluric acid in urine, diluted urine samples were passed through a membrane filter with a pore size of 0.45 mm and were injected directly onto the HPLC. The conditions and parameters were according to the method described previously. 29) The mobile phase consisted of 10 mM KH 2 PO 4 buffer (pH 2.5) and methanol (96 : 4 [vol/vol]), and the flow rate was 1.5 ml/min. The UV detector was set at 274 nm, and the column was heated to 40°C. For calculation, standard curves for theophylline and its metabolites, 1-methyluric acid and 1,3-dimethyluric acid proved to be linear for concentrations ranging from 0.25 to 25 mg/ml.
Concentrations of 1-methyl-3-propylxanthine in plasma were measured by HPLC based on the method reported previously. 37) Briefly, 250 ml of methanol containing 1-methyl-3-buthylxanthine (0.4 mg/ml) as an internal standard was added to 50 ml of plasma sample and mixed. After centrifugation at 6000ϫg for 10 min, the resulting supernatant (200 ml) was evaporated to dryness under a nitrogen gas stream at 50°C. The residue was reconstituted with 200 ml of the mobile phase and injected into the HPLC. The UV detector was set at 274 nm, and the column temperature was 35°C. The mobile phase was a mixture of 30 mM KH 2 PO 4 buffer (pH 3.0) and methanol (60 : 40 [vol/vol]), and the flow rate was 1.2 ml/min. The within-day and between-day coefficients of variation for these assays were less than 6%. No interference with the peaks of theophylline and its metabolites, and 1-methyl-3-propylxanthine was observed in any samples.
Inulin concentrations in plasma and urine were determined spectrophotometrically by the methods of Dische and Borenfreund. 38) Data Analysis Concentration-time data for theophylline and 1-methyl-3-propylxanthine in each rat were analyzed individually using a noncompartmental model. The area under the curve (AUC ) was calculated by the trapezoidal rule for values up to the last measured concentration in plasma and was extrapolated to infinity by adding the following: the value of the last measured concentration in plasma divided by the terminal elimination rate constant, which was calculated by determining the slope of the least-squares regression line from the terminal portion of the log concentration-time data. Systemic clearance (CL SYS ) was calculated as CL SYS ϭ dose/AUC . The mean residence time (MRT) was calculated as MRTϭAUMC/AUC , where AUMC represents the area under the first moment of the curve. The steady-state volume of distribution (V SS ) was calculated as V SS ϭCL SYS ϫMRT. The renal clearance (CL R ) was calculated as CL R ϭCL SYS ϫf e , where f e represents the fraction of urinary excretion of unchanged theophylline. Metabolic clearance (CL M ) of theophylline to each metabolite was calculated as CL M ϭ f M ϫCL SYS , where f M represents the recovery of each metabolite in urine as a fraction of the dose administered.
Statistical Analysis All data are expressed as meansϮ S.D. Statistical differences between the control and aciclovirtreated rats were assessed by Student's t-test, and p values less than 0.05 were taken as significant.
RESULTS
Mean semilogarithmic plots of plasma concentration-time data for theophylline after a single intravenous administration at a dose of 10 mg/kg in control rats and rats treated with a single intravenous injection or intraperitoneally repetitive injections of aciclovir are illustrated in Fig. 1 . As shown in Fig. 1 , either a single intravenous injection or multiple intraperitoneal injections of aciclovir did not change the plasma concentration profiles of theophylline. Corresponding pharmacokinetic parameters of theophylline are summarized in Table 1 . No significant differences in the pharmacokinetic parameters of systemic clearance (CL SYS ), volume of distri- bution at steady state (V SS ) and mean residence time (MRT) for theophylline were observed between the control and aciclovir-treated rats. Table 2 indicates the urinary recovery of theophylline and its metabolites during 24 h after intravenous injection of theophylline in the control and aciclovir-treated rats. The urinary recovery of theophylline and its metabolites was not changed by a single intravenous injection of aciclovir. However, the multiple intraperitoneal injections of aciclovir significantly decreased urinary recovery of theophylline and increased the two metabolites. As shown in Fig.  2 , neither the single intravenous injection nor multiple intraperitoneal injections of aciclovir altered the metabolic clearance of theophylline to 1-methyluric acid and 1,3-dimethyluric acid. However, multiple intraperitoneal injections of aciclovir significantly decreased renal clearance (CL R ) of theophylline.
Aciclovir is known to induce acute renal failure in humans. Initially, to investigate the effect of the multiple intraperitoneal injections of aciclovir on kidney function, we measured inulin clearance, which represents the glomerular filtration rate (GFR). No significant difference in the glomerular filtration rate was observed between the control (7.29Ϯ0.27 ml/min/kg) and aciclovir-treated (6.62Ϯ0.81 ml/min/kg) rats, indicating that aciclovir has no effect on kidney function.
The effect of simultaneous intravenous injection of aciclovir on the pharmacokinetics of 1-methyl-3-propylxanthine was investigated. Figure 3 shows the plasma concentrationtime profile of 1-methyl-3-propylxanthine in untreated and aciclovir-treated rats. Aciclovir did not change the disappearance of 1-methyl-3-propylxanthine from plasma. No significant differences in the plasma concentration profiles and pharmacokinetic parameters of 1-methyl-3-propylxanthine were observed between control and aciclovir-treated rats (Table 3) .
To clarify the effect of the multiple intraperitoneal injection of aciclovir on the activity and expression of hepatic CYP1A2, we measured the activity of 7-ethoxyresorufin Odeethylation and the protein levels of hepatic CYP1A2 by using Western blot analysis. As shown in Fig. 4 , aciclovir did not change either the activity or expression of CYP1A2 in the liver.
DISCUSSION
It has been reported that aciclovir is primarily excreted into the urine by glomerular filtration and tubular secretion in unchanged form, and a small amount of the administered dose (8-14%) is recovered as the metabolite 9-carboxymethoxymethylguanine in patients with normal kidney function. 19) In mice and rats, approximately 95% of aciclovir 13.7Ϯ3. (nϭ4-6) . See Materials and Methods for details and drug administration. No significant difference was observed between control and aciclovir-treated rats. When the standard error is small, it is included in the symbol. Symbols: ᭺, control rats; ᭹, aciclovir-treated rats. Table 3 . Effect of Single Intravenous Injection of Aciclovir on Pharmacokinetic Parameters of 1-Methyl-3-propylxanthine in Rats administered is also recovered in the urine as an unchanged form. 18) In spite of the fact that most of the administered aciclovir is not metabolized in animals and humans, the inhibitory effect of aciclovir against theophylline metabolism has been reported by Maeda et al., 23) who reported that total body clearance of theophylline and the formation clearance of its major metabolites, 1-methyluric acid, 3-methylxanthine and 1,3-dimethyluric acid from theophylline, decreased in healthy male volunteers who received oral aciclovir 800 mg five times daily for 2 d. They proposed that this mechanism is due to inhibition of CYP1A2-mediated theophylline metabolism by aciclovir. Therefore, there is a possibility that aciclovir modifies the pharmacokinetics of several drugs, including caffeine, 39, 40) phenacetin 39, 41) clozapine 42) and propranolol, 43) which are typical substrates for CYP1A2, and induces side effects. However, to our knowledge, there is no information available whether aciclovir can modify the activity and expression of hepatic CYP1A2. Then, we examined the effect of aciclovir on the activity and expression of CYP1A2 and the precise mechanism of drug interaction between theophylline and aciclovir in rats.
The bioavailability of aciclovir after oral administration is reported to be approximately 20% in healthy volunteers and in patients with malignant hematological disease. 19, 44) Fujioka et al. 45) reported that the absolute bioavailability of aciclovir after oral administration of 20 mg/kg in Wistar rats was 7.3%. However, a study on the pharmacokinetics of aciclovir in subjects with end-stage renal disease showed that the bioavailability of aciclovir after intraperitoneal administration in patients receiving continuous ambulatory peritoneal dialysis was approximately 60%, suggesting that the peritoneal cavity is an alternative route for aciclovir administration in patients with poor vascular access. 46) In addition, a part of aciclovir administered by intraperitoneal injection is absorbed via mesenteric vessels and flowed in the portal vein as well as oral administration. In the present study, we chose intravenous and intraperitoneal injections as a dosing route of aciclovir, and the dose was chosen on the basis of clinical studies reported by Maeda and colleagues. 23) Then, to clarify the mechanism of drug interaction between theophylline and aciclovir, we examined the effect of aciclovir on the pharmacokinetics and metabolism of theophylline by a single intravenous injection of aciclovir (50 mg/kg) and multiple intraperitoneal injections of aciclovir (25 mg/kg twice a day for 3 d). The values of the pharmacokinetic parameters and urinary recovery of theophylline and its metabolites observed in control rats were comparable to those of our previous studies. 12, 29) Unexpectedly, results obtained from the present study showed that neither single intravenous injection nor multiple intraperitoneal injections of aciclovir altered the plasma concentration-time profiles and pharmacokinetic parameters of theophylline. In addition, aciclovir had no effect on the urinary recovery of theophylline metabolites, 1-methyluric acid and 1,3-dimethyluric acid, during a urine collection period of 24 h, which is about 7-fold longer than the plasma half-life of theophylline (approximately 3 h), although slight increases in the urinary recovery of the two metabolites were observed in rats treated with multiple intraperitoneal injections of aciclovir. Similarly, no significant changes in the metabolic clearance of theophylline to the two metabolites were observed between the control and aciclovirtreated rats. From these pharmacokinetic findings, it was suggested that aciclovir has no effect on CYP1A2-mediated metabolism of theophylline in rats.
We previously reported that the xanthine derivative 1-methyl-3-propylxanthine is almost completely metabolized in rats, 30) and the systemic clearance of 1-methyl-3-propylxanthine was significantly decreased by approximately 80% after pretreatment with the quinolone antimicrobial agent enoxacin, a typical CYP1A2 inhibitor, indicating that 1-methyl-3-propylxanthine in rats might be mainly metabolized by CYP1A2 as well as theophylline in humans. 26) Further, the present study used 1-methyl-3-propylxanthine as a model drug of theophylline and examined the effect of aciclovir on the pharmacokinetics of 1-methyl-3-propylxanthine. As can be seen in theophylline, no significant changes in the plasma concentration-time profile and pharmacokinetic parameters of 1-methyl-3-propylxanthine were observed between the control and aciclovir-treated rats. These results suggest at least that aciclovir has no effect on CYP1A2-mediated metabolism.
Finally, we investigated whether aciclovir modifies the drug metabolizing enzyme activity of CYP1A2 by measuring the activity of 7-ethoxyresorufin O-deethylation in the liver. As shown in Fig. 4 , no significant change in the formation of resorufin from 7-ethoxyresorufin was found in hepatic microsomes prepared from the control and aciclovir-treated rats, indicating that aciclovir did not affect the activity of CYP1A2. In addition, results of Western blot analysis showed that the aciclovir did not alter the protein levels of hepatic CYP1A2, which agreed well with the results of 7-ethoxyresorufin O-deethylation activity. These findings supported results that aciclovir did not affect the pharmacokinetics of theophylline and 1-methyl-3-propylxanthine in vivo.
Unexpectedly, the results of the present study using rats could not show the inhibitory effect of aciclovir against the metabolism of both theophylline and 1-methyl-3-propylxanthine, which did not support a clinical report indicating that aciclovir decreased the total body clearance of theophylline and the formation clearance of theophylline metabolites in healthy volunteers. 23) The discrepancy between results in rats and humans might be explained by differential selectivity and an affinity of aciclovir for CYP1A2 between rats and humans. For example, Eagling et al. 47) reported that the inhibitory potency of furafylline, which is a potent selective inhibitor of CYP1A2 in humans against phenacetin O-deethylation, is 20-fold stronger in human liver microsomes (IC 50 ϭ0.48 mM) than that in rat liver microsomes (IC 50 ϭ20.8 mM), which might be due to differences in the structure of CYP1A2 protein between rats and humans. They also pronounced that some inhibitors for drug metabolizing enzymes such as furafylline, sulphaphenazole and ketoconazole, potent selective inhibitors for human CYP1A2, CYP2C9 and CYP3A4, do not exhibit the same selectivity in microsomes of human and rat livers. Kobayashi and colleagues 48) have reported similar findings that chemical inhibitor probes for human P450 isoforms do not show the same selectivity for the corresponding rat CYP isoforms. However, our previous experiments using rats demonstrated that enoxacin significantly decreased the systemic clearance of theophylline by inhibiting hepatic metabolism and that telithromycin significantly inhibited the theophylline metabolism by decreasing the activity and expression of hepatic CYP1A2. 12, 29) Based on these results, the present study, at least, suggests that the inhibitory effect of aciclovir against CYP1A2 is weaker than these drugs in rats.
It is known that the systemic clearance of theophylline in humans corresponds mostly to the metabolic clearance, whereas the contribution of renal clearance of theophylline to the systemic clearance in rats is larger than that in humans. In the present study, significant decrease in the renal clearance of theophylline was observed in rats pretreated with the multiple intraperitoneal injections of aciclovir. Considering that aciclovir did not decrease the glomerular filtration rate (GFR), it is unlikely that the decreased renal clearance of theophylline by aciclovir was caused by renal dysfunction. Kuh and Shim 49) reported that theophylline is excreted into urine by glomerular filtration, tubular secretion and tubular reabsorption in rats. It is possible that aciclovir may affect the renal excretion mechanism of theophylline, although the precise mechanism of the decreased renal clearance of theophylline by aciclovir observed in this study is not clear.
In conclusion, the present study reports that aciclovir has no significant effect on the pharmacokinetics and metabolism of theophylline in rats, which can not support metabolic drug interaction between theophylline and concomitantly administered aciclovir observed in humans. Further studies are needed to elucidate the mechanism by which aciclovir inhibits CYP1A2-mediated theophylline metabolism in humans.
